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Abstract of JP2001 068967 

PROBLEM TO BE SOLVED: To provide a 
variable resistance circuit with excellent 
linearity. SOLUTION: A series circuit 
comprising resistors R24-R20 and drains and 
sources of MOSFETs (Q24-Q20) is connected 
between a terminal T21 receiving an input 
signal and a terminal T22 from which an output 
signal is extracted. In this case, the resistors 
R24-R20 are connected to the terminal T21. 
Applying each of bits b4-b0 of control data D48 
respectively to gates of the MODFETs (Q24- 
Q20) conducts ON/OFF control of the 
MOSFETs (Q24-Q20). Though the on/off 
control of the above, a resistance depending 
on the resistors connected in series with the 
conductive MOSFETs is obtained between the 
terminals T21 . T22. 
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±iEM O S - F E TO^r-- h ^ mWy-'- ^<0#b' -y h 
^i-ettm^JS^n-CileMO S - F E Tli:t>:tym 

miz. ±le^>i:$^^fcMOS-FET^:ril:^Jg^^§i^ 

com^^znsBLtimtmt^iix^^i,j:oizLt:i^m& 
imms] m^m2izim(oy 4 ju^(7)mmmmzi5 

±ieiVIOS-FET<oy— Mli!&»\ CICOMOS-FET 

Cif*JS4 ] pj-^T^-r k . 

A:tJ«i:. ffi^jSSStiorat;:. JSgilSkMOS-FET<7) 

±ieM O S - F E TCO^- h fc:, SIffii-r- ^J'tO^S- 1* .jr h 
*^'-etLm^§tfr JJSM o s - F E T\,t^y^ ym 

c: <7) > K r? >y \- 1^ - IaIS8<oai:^3 fi-^ tc J: 0 a 

•y 5: ir'- h-ts r >- K IH18& h , 

C:cOT>' K|51|»;&»/i> tfj:>3$ix -5 n .y M.T 



y}i^ayj-iu-i!'mm)mmmm^:9m-t^^mt 
xij^t. iiiijmb<r>mi.z. immtMos-FETco 

tbhiz. 

±imtmifi±sd^ 1 (Ti^^mb Kci>X5 izim^ti. 
±.iBMOS-FET<Dy-hi;, ±iex>-':5';t'T-^'0 
#b*-y h*«-€-it'?/l*«^$iX-C±feMOS-FETJi3f 

it. 

±ie'> y yy\-ix-^'|5iif&oaj^jm-f-*»\ ±£7-' 

f -1. i: # CO 1 -y 7"^i•^c*^^Ef 'g.iEHfcJRi -^fzb 

# . ±iery HniiKtctsv^TiiE'^ y H'>3y>'^•^- 
^ ii!JK<7)aj ^ifi^ ^ pait lt ±ie;^ y ^ ct);^ y h ^ 

3 y^N-lx-:?(IlS&«Oi6f^:»3£^?S»$-f?±$-fr«> i d 

msme] smb-t^mmico^mm^^ms^mim 
^iz^ 'O'pmmms^izm^mmm-tt ^^^m^b. 

^ith'pmm^y ^ fuis^m^mcriy -< vu^m^h. 
k, 

Z.cr>^ ^yV'^ziyj^\y-^mWk<r)^-}}m^^zX^^u 
•y^^y-h-Thry KHIS&i: . 
ncory l^^m^t>UiiJ^tLi> 9 n v $-;&'>y h LT 
±iex ^ 2r ^-Tl. y k , 

iie-^ -f y K'!' r? y^ti^-^tnisscota:t)fi-ttc l/c*-*-:* 
±ie7>f;w^'(iiss. ±ia{LLfflit;i^iiiss±>j;ix±ie'> 

^ y K'^n y/^U-:J'lHlSS<0^i!SlM^$r*J1Hl-rsiHl»t 
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±iHiVI O S - F E TiOy- h (2 ^ IMif-Jlf^tUy'- ^CO 
it. 

[00011 

[00021 

{±DAB (Eurekal4 iWS^^zLtzii^'yti^i^-!' 

fvs^im.) tf^mm^it. B^-cjii sdb-t*<j^ 

[00031 -^fC, ISDB-TtS, 
fsi^^^lB : 432 kHz I S D B-T<7)t ^ ) 

^:^3^ :OFDM 
§'M:fj^ :MPEG2 

Sr^^ffl-r .1 i: i 0 . ^icf-^ :^:t^;Wc7)x /W:t- 
[00041 

fsmwiy mtimi i^i 3tc^i-j;9^ 

T ^ X -f ^ ^ i 0 ^^-r ^ ^ i; *<#>i <c,ix I. . 
[00 0 51 tC'?)**. c:ix4>or:;'x>f:/7-(;U:$' 
{±. iCItLt:^. '^cfMimisXl/ayy'y^<m 



[00061 CiO^^ft, xi^'^'^l^JSjjriXogmSIS: I 

T, ^mm^y'(fi^:i^<r>mmmmii^-y<t. ^mm 

to. 

[0 00 71 *3t. T'^'r^yy ^fi'^ii.^ mi IHl 

1 3{z;F:LfcmmMtzh^m(r>m^ifi^x.(:>ixx\>^h 

ifi. i:<7)Ti!'^^ry ^JV^iZi5\>^Xh. ffiffiSfciU^ 
3:^7'>"<f{cJ: O;*-/ h:tymm¥^^ti^cox^. 

[00081 -eciT. lai i—mis^t'coT^T-^y^ 

[000 91 t*»L, ^i7):^^j^.^t:{i^ WidZt<D 

X'^ tm-^(o\y^\^i}K vu^ y ■ v-xm<^mmmtA 
(onm^mzj:'omwk-^ixi>. tfz. mmmm-^^^ 

y-(±^'y^ uyi^ii-^<7)T^aymm±iZ'£mx' 

[ 0 0 1 0 1 § ^>tc. F ETSror^lgtiitli: LTj^ffl-f 

wmm: i]-;v^y i^jftSctcj^jc \,fzifm(rmzwo 

[00 111 T^7^-fr7^;U^<?)Sffi«Sr0)|i. 

tfH 1 4 * S t ^{4E1 1 5 (:5K-r^^ffiMlIIIf8 1 J: 0 

IC'fliL^:i:#c7);<?.y hjj-7iiife^c7){f<c.o#S:qR 
iiX-r-g.^i:t#;t^>ii-&. -r^i?*), I114<0(limci3 
v^T«. SS^tll, tl2ISI*«JSn;«J:UT#ffl-rSti: 

[00 121 $^>tC. 01 5<7)|llfi&t2i5t^T(4, >'N'-y7 
rT>'rPll-P13<?)m*nfgt$fL. iil^»'-?-y:7 
rTyTPll~P13*i^Jiai(i-f-lcJ; 
t^c*»'oT. ^Tti3, t\m.t. $'Jfflifi-f-tcJ;0 8;^ 

[ 0 0 1 3 1 i: C h1)K 014 o^^fiaamcfev^T 

Ji, t IK t \2mz1S!^joh{%^\^^)Vifi-k% <ts:i. 
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[0014] ttl. mi 5<7)^ffi*ii|IlKfc:tiV^T{±, 

fS#P'<^l'*^V'\ V 7 r r P 11— P 13(0:S^>f S y ^ 

*^L. z(7)^i^tjimm<7)m-^i,:ni. r>'7°pii— pi3 

ms^ti^^i:\ '^(r>:tiJ}^-i^y yfo^izm^^tih 

[0 0 15] ^cOa^BflJi. i2Ltcr>Xo^j:^m.^^mm.L 
[00 16] 

[illli?r»?*-tl./::a60#|g] i^o^sgtctji^-cJi, m 
]Dl0tt}-tl^2i7)Sig^i:<7)iatc. ffiiiiSfcMOS-FET 

izmu^ti. ±iaMos-FETcoy— hie. mm'f- 

^co^iz' y htii-^ti^h.mik^tiX±Smo S - F E T 

ii:^y:^ymm^ti. z<7^:^y::tymmi,zx*). ±Mm 
FETizm.m^m^tix^^^mm^x'm^ ^mm^% 
X. xf>m^mmkmM^izm.ri?>m^ttmmmii^b 

[00 171 

^ )v^'^wm^wmi. mum 1 ^z^<ti. 9 

=5:fc, Ulti. l^i^I SDB-Tffli7)gfilSiO 
0 , x-vN-^xo y-H^\.zm^^ivtz% 

[0018] -r^:b*>, I S D B -T<7)J5[jM^*^ 

}^<O^fifl^SRX*i]R0ai$tt> C<7)fi^SRX*«AG 

cfflfO^fOftr^-Ti 3fcJ:t^«^^(gliS:S-^i7)gHlsi 
PigSS14 5ratT5=SrlMHlKl 5 I . 1 5QtC«J&$ 

[0019] PLL31 ^C^3V^TW^<7)Jg^g;^7) 

^®ft-§-*<jgfig$^i., .rco^lifi#*5^jgifligS3 2{ciS 

J:Ot>M;tlf500 kHzfi{tl§<, fiai*«5V%tc90 
* S^«.2oc7)fE-^{c^jg$n, c:<7)^^{i-^<5^-9- 
HlKl 5 1 . 1 5 QlC^SSflSfi^t LT«i^$ill.. 



[0020] ^ptT. 5^-9-(lISSl 5 1 . 1 5Q(Cfc 
\^X. SM^SRX{ieffl*«Sv»fci90' M=5:-S2oo«ti 
la^^ft-i-SIFI . SIFQ (^ElifS^tiSOO kHz) , 

-tSIFI . SlFQ \.ZWim^^^i\.h, 
[0 02 1] ^rU, CKOt^, PLL3 1*»^, ^<r>V 
CO ) 0^^^4^-f 5r-Fl;tt|^§tiS$(J 

fflittffc7)-g|5*iix Officii. z.<r>w^ns.-»nwmn\ 

2. 14(C|SIP«Ei:LTfit^$il.. ^fid-^SRXtcM 

[0022] ^tr, S^-y-mSSl 5 I . 15Q*»^>tfO 
+^ii^fi-^SIFI , SIFQ o-yN°X7 -f 1 6 

K 16Q^afC^ffllalS&17 I, 17QtC«J&S 
it. ClCD^ffllsIKl 7 1 . 1 7QtCt}V^T. fi#SIFI 

h. -etT. C:i0^ffif*i7)4'SMjSfi-^SIFI , SIFQ 

*«Jn»igs8i 8i=efcj&$ii. jn^ms&i 8A>/i>(±. -^^ 

-i^'ffi^lS:»-*«ffl^$ix^v:«t»ISm«^S IF*qiX "9 aj$ 

[0 02 3]i^v^T. o:otfm^(i^siF7&^ (frajig 
»E7-f;u^'fflc7)>'NVF>'\-;^:7^/U^'l 9— AGCfflo^ 
^^'Jt#T>'r2 l^o— ^^I'rJ' 2 2<^S-f-^^ >' 
5r®t.TaPI?IS&2 3{Cffi$&$fl,S, C:«7)^PigS&2 3 
ti, HS^tiL-^C'^^J, I SDB-Tc7)iMfi^<7)^iS33ia 

[0024] Lfzii^-^X. fXPIlIS§2 3*-^>{i, 

[002 5] ^Jt. C<7)i:?:, n— yN*x:7-r;P^'2 2*» 
^>c7)ttJ^ji^Sfi-f-SIF35^AGC^^lSlH]S§3 5 tCttJ^^ix 
-CAGCmjEV35*i?^fi!c§*I. COAGCmJEV357&J^ 
^fimryr 2 1 tCfiJttO$iJfflI«#i: LT««&Sil^. 

[0 026] $^>(C;. n— y\*;:^7-f/l'^'l 6 I . 16Q 
*»'oi7)4'm^ft-f-SIFI , SIFQ7&5AGC^^lHlgS3 
3tce^*&§tLTaSAGC«ffV33*?je^§fl. .rc7)A 

GC«JEV33*»'Jn»lHlg&3 4 (:«*&$ix^ tti^iz. A 
GCmffiV353!>*Jn^igK3 4 . -e LT . JD 

S:EIS83 4*»^«AGCmEV33, V35(7)JnffmffV34 
*»TROaj$ix. ^<om]EV34Af5j^f'Jf#ryTl 3fclfiJ 

[0 02 7] Ltiiji-yX. AGC1i£EV34lCj: OI^PEl 
ISl 23&^^>c7)SfIfi-^SRXtC^ttTAGC*»'fi^*>fL|,i; 
ttic:. AGcmav35(cj: hVN-X^ -fyP^J' 1 9 
(^.iOffHi^^^^-^ S IFtW LT A G C ij^iyit^ , 

[0 0 28] -5- tT> CK^miSfcriixIf. ^Iilsl»l 
2, 14. PLL3 1<OVCO&mmmi^i5J:Z/mm 
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[00291 cpiEiiifsD m 1 t*3tt^ fi^mmmy ^ )v 

^mc7)^<y\^^-ixy 1 9(4. I Citbt:^. ± 
^<^)J:atcStn;l5t3i:i/3>'-ry-9-*»'{i''oO<7ty>. ^ 

«lcpS-r&>ti6. -?-<Oi^|iIS&*ifla|;t{f02lc*-r<t 

[00 30] ^^t>*>. 02tCi3».^-C, <?^40{±. ^ 

4 0C0^-*i.«^T-:?-n^«^ia5S:^-r. ZcTiTi-u^m^ 
^4 0A{i, 0684 1—4 4 SrW-r St OT'S)^**. M 

ScoS^fSl (mif, IMHz) <om-^S31*>' 

i^^tl. HCOy ^ 4 20ai*«-^S42*S{ifflit®IflI 
8S4 1tc:«*&$iil,, 

[00311 mm^smmt^m^hif. 7 

H) D48K:j:0. ^<r>^'yh:^ymmWcfAZi:^Tt' 

^4 2«0{affl#'t4{4. ia4t^-rJ:ot^0. ^ yh^ 
f 42tct3 V ^^90° coimmix^ 5^"^ i: 1 1 . 

m. f 3ucfc{t-sciffliin«^^-C'S s ^ t (c^s , 
[ 0 0 3 2 1 -e LT, imitn®m4 1 (^itfiiaj:<3**;p 

$n-cap«BE (vcr±AV) titm^ix. 2m<oim 

S31i:fi-^S42i:<7){iffl||*i90' tOt #0«JEV43tC^ 

VCT-AV<V43<Va+AV<7)i:#, S44= "L" U 

VA3^VC[-AV<r>t^. S44= "H" 
V43SVCr+AV£7)i:§, S44= "H" l^'^.yl^ 

[0 0 3 31 -eLT. i<0JtKai^lS44*iT>'H|sIiS4 
5, 4 7(:y-h$iJfflIffli:Lre^|i&$ixl>i:i:t,t;. M 

p L L 3 1 <7>^m^i-^m-t^ ZtlZX*).mM 
comim. mti£. 1/7 mhz) <r>^tiy:^paym&^ 
ti. Z(r>^'ay:^pa-/firy\^m^4 5t,zmi^^ti^. 

^ LX , i«OT>' K0K4 5 oai:^3>'NVUXP45A«fiaii.{f 



4 t'-y h<5D;<rn?V^4 6tcj!7'>y h AiJ i: LTffi^^ix 
?84 7tCttM$ill>, 

[00341 -f-LT. r>HllIgS4 7iOai:J3>'NVI^XP47 

-^'D48i: LTlXOtiJ^ix, <Ic7);{f'>>-h<iD48*^±ia 
O<fc0tC7.f/l^r5'4 2tc:-?-m y 7jlitf[gcf 42iJ i 

[ 0 0 3 5 ] $ ^tZ, 4«S®&7 ^ /t-rJ'fflcOVN'y K^'n'X 
7 ^ 1 9 1 . T'S/'^yPr-:?*: J: 0 . -eoiijg^^ 

tl'^t^tl. ;^'>>':?4 8^0*'>>'hffiD48A«7-f;^^ 
4 2fc:-f-<7);<f .y h:t7S»[a<^)fiSSg-ti: LXmk^tl 

S. 

[00361 ^-5 LT. I11SS4 1 — 4 8lc:J; 0 7 ^ - H 

2P«-^S31cO®^f 3lSr^i: LT. 7-<;U:J'4 2, 
1 90;<?«y N^7j^^Sc*W$ixS, ^tT. Clc^^lS 

m^i:W±^-\thfzisb. ^(^iz. <^<7)J:dizm^^ti 

[0 0 37] f^^p^. Sftfi<0i^>?.7^Aa>hn-^ 

z<DmmS^SM)J {4. mM(ry^Xf^<7)Xdtz. J<yv 

y\-x7 ^ 1 9 (DMi^^^mmt^'^ti^hht 

t?y;c{fia3Atc^-rJ:o{c, aj^ti -t4 Izhti 
•oX "H" U-^yUh^^t 0. fl!l<?)^r^tc{4 "L" UK;Uk 

[0 0 381 -e-LT. JICOft^SADJ *sr>-h'llIS&5 1 

4 0<DT-^-n^^i!!^SP4 0 A<7)tzif>C0i><7)X$> , S51 
= "H" mJ!i[s]iS5 2*-/bl£ogflffiV52*<ai:>3 

zcr>mEV523i}^T-ruir-mm^4 0Ai,z-^<7)miP 
m,mb Lxm^^iit. 

[0 039 1 mmm^smj ifi/;^yf'4 8l,Z 

0{cJ:'?;<?'?V;J'4 8c7)^'»hffi{4ft:*:ffl "1 1 l l 
mSI 5 3 ic^«&$ix. 0iili.{f0 3 B tc^-r J: 9 ^fi#, 
t3fmiX:i.-h±i)<*). fi^SADJ <7)±-hri!}<'0izX*) 

±*>T*«2.fi#S53**?gfi!^$^i. c:£0(i#S53*5x^'!7:^ 

if^4 8lZ:fl^yh<D¥f^m^bLXm^^tl&tti> 
iz. i-yV^^5 4lzmi^^tih . 
[0040] tfz. ""7 ^yii^ayj^u—^ms&44<r> 
lb?sa}:*3S4435»s, -^y/^-^ssirMtxi-yvm&s 
4tcfifc*&$ii, -?-o■:^>'^'^l^:^s543!)<T>'^'[lI885 It 
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[004 1] z(DXo^m^t,zii\,\x. msAiz^.'tx 
laSDtC^-Tiot:, m®igK5 2<oaj:^3mffV52 

tim:^ , r -^-a^^ja^gf 4 0 Ati»f^frf|tjfc LT 
[0042] tfz. T±uymmA 0 AtC^jIgmEA? 
ai*S44(± "L" Lfzifi->X. 123 E, 

[004 3] $/?>t:. Ili^-^SADJ*^ "L" V^fV^j: 

^-^X^^i.ttitiz^ MzX'0-ty\^iiitiS54ii 

"H" K/UT'ftS. 

[0 044] L*'L. ^^tl tCpfifl^SADJ j&i 
"H" l/^/WC^Si:. ^Oi:^. S53= "L" X'h 
•3, S54= "H" ^<7)X\ S51= "H" fc^Os mMUl 
8&5 2 *>^>{4mffiV52*iaj:J3§ii|, J: 3 Iz^h. Ltzt^ 
oT. B#jStl *^^>«£EV52*ir^n^3!!lfi|gB4 OAfc 

mi¥mKtLxmi^^ti^xdi,z^j:Ki. mj^ti ti^t^r 
:»-njj^5aagP4 0 A.\mv^^mwth . 

[0045] 7t5t* r-:>-Q^^i5iag|54 0 A{4. Mif^ 
ffiA^etJ&^n^i dt^'Sro/iiS^li, iftf^j&^^^LTt^ 

[0046] ^fz^ PSfi^SADJ "H" \yKjVl,Z^j: 
^i:. Cl^Oft^SADJ Oi:t>±*ii9tCj; 0;*'>>':?48 
tc:J4«:*cffi "11111" **r«jHr y hS^ti.. D48= 

"1111 1" t^rS. -?-LT. C:co;i7'»'hiSD48*>' 

7 <f 71^:5' 4 2 tc:^ y h :t 7 JS^iS: f 42£Opfifi-^i: LT 

f42{4. ;*'»'hfflD48tcS^jEL'Cfl»i;t{fS^<Bt^ 

[0047] -t^t. .I<?)X? y h^7)a^f42{i, - 
ffiit-a^tifi-f - ssloj^iSI^ f 31 i: ^im^J: ->X\i^^cox\ 

JtiSaj:/3S44{± "H" UKjUt^i>, Z(D!^m. Ty\i 
I1IS§4 5^^{^/VUXPA5il)^liit}$tlhXdl>zy^i>tti> 

iz. ryvm^A: 7*>^»'NVPxP47*iai:*j$ttstc:^ 
xmi^^ti&Xolz^j:^. 

[0048] -eLT. B#^t2 Ti'X=i^-m^ 
gP4 0 A(?5Kj|^*i^^-r^*»\ .KOt # , ft-f-S535&i 

"H" U^Mz^j:^</)X\ ^^y^4 8^ZiHfh:r^y 
:^'>yhim^^ivi>, Ltcifi^X. m^t2 >!j 
'yy^4 8(r>:^^yhmD48iim:m. "1 1 1 1 1" 



i(r)i] -y h:t7j^«dg: f 42t>fiS<i*>/i>yi:iit:<£<^o 

[0049] -f-tr. ^.^.t3 tc:, :7^;U^'42<7);&>y 
h -^yWiim f 42*^Jpfi-^ S31i7))ljgrgt f 314::^ < 

wmm^^^^yi<r)mmAzn vx^irmmam 

tzt^fWi) . fi-tS3UCi«-^fi-i-S42(0 
{2taSixi^3&^90- >:.ts:h(r>X\ V43=VCTi:^0. 
COi^*, S44= "L" h^jih. 

[0 0 5 0] -t^t. r>'h'IllSS4 5*»^>^sVPXP453&« 

:^P47*«tti^l$ix^<^0. X7'^y:J'4 80X?'>:^Md: 

423!)J«mffi-^S310Jl^f 31tC^t<^o^^tS. 
:^ ^' 4 8 >- h {4-?-<0 i: >!? h tt-C-ff ±-r 

[005 11 ±ft^ S44= "L" {c:^:l.fc. ^yf<.-^ 
5 5oai^)7&^' "H" i/'^^/H^^Stfcttc:, ::<7)i:#. 
S53= "H" ^rcOT'. ■^^Kaj:l3S54{i "L" U^l^t 
^r^. .rc7)*S5l. S51= "L" fc'Sr^OT-. m®liliS5 
2*>/^<i«ji«JEV52*>'ai:J3$ix^r<5:0. T-ha^^«i 

aa54 0 Aj4«f^^ff it-r^ . 

[00 5 2] -et-C. ^J^>t4 tc:^r-i,t. igSff-f-SAD 
J "L" U'^^Pt^SrO^ c:tLtci0m^S53t, "L" 

[0 0 5 3] iJt. ;^'>>':J'4 8<0;<?':^>'h{4^^t3 
t::*?jtL5^:*»\ c:<o<^ihtc:J:0i^^t3 l=:t3{tl.X^'»' 

X. 7'f;P^4 20;*-y h:t7ig^f42{±. Rf^t3 

wm,^^3\<r>wsm^i3\\.zm\^\^^miz^ 

[0054]-?-LT. -rtOfc?;, ^-f/W^l 9lli>7:?'> 

y vm^AZimmm^h i^xm^'^ixx^^hcnx-. y ^ 

S-h\<n,mk^iZV,zn'^\^tL^mbi\:.ti:->X^^hii):. t 
i:, -etOjiia^J^(i^^t313l^t«^$ixl.. 
[ 0 0 5 5 ] ^ 3 LT . ±3*<50i^S[iIS84 0 . 
A>'Hy'?X7 -f/l-:? 1 9Oiiig^^^SJpfi^S3lc0jg 

t*«-C§l.. ^tr, ^<n^. !ttt:±^ol«S[a]8S4 
OtzJ:^t{f, 7 -f /P:? 1 9<7)i^f^{4, r^u-y^n 

4 0 Ac?)ifi#€Ei&flj^ c: i; **-c ^ (r)X\ \mm^-k 

[0 0 5 6] t.fz. 7 -f^W^ 1 9<?)ISSM(i, T-^a^ 
«Ma54 0 A{4«:>3M»*«f?itL-C i: t tie. HISS 
4 5~4 8, 5 1-5 5tCt>ttSm^t) "L° U'<Jl/& 



(7) ga2 001-68967 (P2001-68967A) 



[0057]$ ii,iz. ynu^i 9cr>mm^imi. -m 

1 9(051jg^««<7)^i:=5:-S.^fi-tS31{i, PLL3 

p L L 3 1 (nm^m^cmmmt. mmimsi\<rm 

[0058] Co— >'\';?.:7-f;U:^4 2D n— v\*x:7-f;u 

^42ii. mumsiziiK-txdiz. ^u:^-/mizm 

xiimizmt^^ti. ^<^tii:^mtKmiA:fj^tcr,mi,z^ 

[00 5 9] ^'^ryrAiicoaiiftssdv 
ffituss VR13S- ii tT^'^T yrr >'T ai2corIkA:^ 
astciJf^Six. c:o:5i-'<T>'rAi2<oaj::*iag3&iai:^3^^ 

<orat-s 3>'T>"^C127&«^M§ixS. 

[0060] $ 4>ic. ^t^ryr Ai2<oai^)«g*>'Stn;ii 
Rii«-ii tr 3j-^T:^r Ai3<7)R«EA:>j4l8l3S^§ ti.. 
c:<0:i-'^r>'rAi3<oai^)jSgi:RteA:*3^i:iO®tc, JK 
in:^Rl2*<S^$ii.. ^coai:>3i^3&*nr^^fe*illlS&VRi4 
*aitT;t^Tyr Aii«oKlKA:^3^tci$i^$ttS . 

[006 1] -etr. t'-^' D48*»'®Jffll 

ag^T13SrjitTT5I^Ui:!lIlfSVRll-VR14lC-e^$'J 
1ff«^fcLT«fc*&$nS, ^'^T>'r A11~A13 

cO^fRSBAz'lSSgtiSifiSaS . 

[00 6 2] CiOio^rmtCiWf. COIslSStS, 2 

•/ h^:7^?fi^^f 42tiit/{>iffljlti*^x-^D48tci 

[00 6 3] C^^fit(5l8SVRll-VR14D ^ffifii 

iaiifivRii'-vRi4<7)-?-ixW4, mx.\im^vi^-t X 

d tc^^-r ^ ^ i: -S . =3r^*) . ^T21 1 
T22fc<^iatC. ffi«itffR25A«^$tl*i:fcttc, ffitfl 
SIR24— R20i:. MOS-FET (Q24~Q20) <r>YV 

ET (Q24~Q20) (Oy-hiZ^ x'-:*' D48<7)t' y h b 

[00 64] -eLT. C<7)nr^ggtIIIS§VRll— VR14 

05co7-f;i'^4 2tc<tffl$^i.^^. mm^m 

KVRll. VR13(i. ^l^T21*5iag|ffiI, ^^T22A>'f* 

mit^?>j:otzmm^ii. ^i^m^&iVRu. vr 

1414. ^T21*«^e(ii. ^TT22iiim&mb^j:hXo 

tZmm^iXJS>, -t^h-h. ^^filJllHlS&VRll~VR14 



0. ^^T22^ttl;>3«iii:^rg.J:atc:^$ns. 

[ 0 0 6 5 ] ifc. ffifitliR24-R20<7)fiJji;ii{4, t'v 

hb4 — bO OM;^^tC:S*JSLT 

R24=2 • R0^ 

R23=4 • R¥F 

R22=8 • REF 

R21=16 • REF 

R20 =32 • REF 

fitit^fflRo ii-mtf, 

REF=1.5 ■ RO 
R25=REF 

[0066] ^T2ltm'fT22t(r>mz. 2 

kQ ( = R0 ) ii^'C-bt. 1.5 k£^-3kQ«0H$-^^ 
^fc-ri>fitn:«iS:t#i.J^^C{4, ffimSR2^R20<Oj^ 

ma. 

R25=3kQ 
R24=6 ki^ 
R3=12k Q 
R22 =24ki2 
R21=48kQ 
R20=%k Q 

[0067] $^{C. FET (Q24~Q20) <Oir'-hili 
W24~W20it)b'.y hb5 ~bO iOM^^itCitJE LT . Mx. 
If 

W24 =32/xm 

W23=16/im 
W22=8>Ltm 
W21=4/iin 
W20=2/im 

[00 681 C:<?5J:3'5r1fB!ttcfcV%T. x-:5'D48*^'b 
4 ~bO = "00 00 0" <r>b^iZii. f^TtOFET 

(Q24~Q20) >{)^7r:7i::5rl.O-C\ S^T21 i: «^^T22 
b (^rSiZli . S!5illR257tf(tA<MM$nfc ^ i: tc=5r 0 , 
^B^T2K T22®Ofitn;ffi{43kJ2 (=R25) i:^-g>. 

[0 06 9] L-*»L. T*— :J'D48j&*b4 ~bO = "0 0 
00 1" <55i:#tC{4. FET (Q24~Q21) *i:t7. F 
ET (Q20) t/i^yb^hc^X\ ^T21i;^T22i: 
oraWi. mi^R25bmn^R20bi>-mmm^ixfz 
^fctC^rO. ^T21. T22SO^ffi{4S!a;SR25. 
R20i?DM?iHl (3kf2 ||%kfi) fc^Jrl,, 

[00 70] §^>C, X— :5'D48*»'b4 — bO = "0 0 
0 10" ffibt'lZii. FET (Q24— Q22. Q20) 
7. FET (Q21) t/^^fyb^hc^T. ^T21i:i©^ 

T22b<7)mizii. m.m^R25b&tmR2\b:i}^M.nmm 
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R25. (3kQ ||48kQ) fc^r^, 

[0071] mT|5l«tC, r-Sf D48*« 1 L S B:>c# < 

gf^$ilt:t^<. ^LX. X— ^'D48*«b4 — bO = 
"11111" <0i:#lC{4. -r^TcOFET {Q24~Q 
20) 36*;t>'i:^r^iO'C, JS^T21i:JS^T22i:iOStZ 
{±, t-'^T«7)ffil5i^R25--R20*>'Mmifgs$ix^i tfc 
^0, Jg^T2U T22^<7)ffiJa<l{4. ffifitt&R25-R20 

[00 7 2] L/cA^oT, JSg^T21i:^^T22fc«0|BkO 
ffiSifflli:. 3kf2— f<7l.5 k f2i7)^lr32;^T-«7rtCt)7t 

oT^{i:-r-S)<ii:^o. ^(ommi.. "r^ijtigssvR 

11 (VR12^VR14) tLTiW^-rS. 
[ 0 0 7 3 ] -e LT , iixii>^ffitji[aIKVRll-VR 

145rn-yN-X7^;l'^4 2tj$ffl^SJ^-^. -sj^^alHl 
ggVRll-VR14^-?-il-fils£iX^fi-^*^/i>l.T. SSr? 
T21*<A*Mi: 0 . 3Sgi^T22j&>'ai*ffl!l i: ^1. J: d tcgf 

[0 0 741 -r^*>^. 06<O^^fii;ifl]|fSVRllOd 
^HB<^3t*^. Sia:S&R25, R24t5j;yfFET (Q2 

4) S:fe§ajtT^-rfc. I17AcOtiD0T*>S. 

ff. ^^■^RL {i^MSr^-r. i/i. ^tr-f-Q4K Q42(4. 

thh. JlfLt^MtT. 117 B{4. S*jlllR24^FET 
(Q24) <Oy-^tai^l^T22fcOSiCjgi^L?t«^ 

[ 0 0 7 5 1 i: . mi Bffy^t^ayM^\,z\t. XiJiE 

-^fllEEinCifiUffl*^, rj^y^-Ki: LTF 

ET (Q24) coy-x- y-hmt>j;i;^H^^ V • y- 
smilR24hFET (Q24) co^:^ifti/ifct;:J: O^SO^ 

■tXoiZ. A^Jft-tflffiEintFET (Q24) l,zm.tli> 
mm. 1 24i:c7)I^tcfPtt)^ttS-^ tT o . 
[00 7 6] LjiPL. S7AOf#^i?)«^fc{4, FET 
( Q24 ) *^ . 3 ^ y ^ — h- •t'OttjE:^* 0 tCjgt 
^^lC:^^§ixT<<^^c7)-C. A^lfi^mSEinfcFET 

(Q24) iz^i,m,mi2Atcommii. matzm^At 
LXTTi-tJ^oizmmz^^. 

[00 77] Ltzifi-iX. \y^)l'Cr>±tKm^-^mr>X 
i,. m^{mizm^i:±t^Ztti<^\>^CDX\ ^ 

fi^^mkm^(7)m^tiXx/fm(^m:t}t:^Lx\,^ 
Jt. mmmmti<mmiz'khztij^j:\>\ ^hiz. mmm 

[0078] ttl^ FET (Q24— Q20) «oy— MtSW 
24— W20Srt'-y hb5 ~bO (T^m^lZMmLXMlX^'^ 
hOTQ^ FET (Q24~Q20) <7)5r>'«fitSrffiJfl;SR24 



\^X%>. ^T2U T22IS<7)Stn;ffl*«e]»3m*>Si:S<0 

[00 7 9] V^VY'^T.-? ^)V9\ 9D >''\>'H>''?X7 
<)V9\9\t. 0il;t{fll9tJj:t/01 Otc^-rioti. 

m-^X'^^y hV\-X7 ^I\^9l9i: 2-i^mLX7rcth(7) 

x\ m9izmioifim<. 

[0080] -ebT, z(m9iiXxmioi,zi5\,\x. 

5r'<TvrA3K ■sr^SaiaSSVRBK VR32J3j;l/rT 
i ')^^'^H>'^•X7 >f;W^'9 3**i«^$ix. Jo 

SLiassis (iai#gi) A'iijtfm^fi^siFj&jfitj^^ 

^tT. CO:7>fyl':?9 3oaJ:tfi-^3i>t. o->»\* 
X7>f/P^94. 9 5{:|lltc^if&§iia. CC0%^. a 
— >'N*X7^;W:?9 4{4, 3j-^r>'rA41— A43. "5]^S 
miHlKVR41~VR44, ffiJJiSfcit/nVTV-y-tlliO 
;^ y KffitClf^$fl. n-y\-X7 < /P^' 9 5 i . :^ 
^T^rA51-A53, ■5r^^S!5lIlIISVR51-VR54. i& 

[ 0 0 8 1 ] $ 4. 7 ^ 9 5<7)ai:*j^^*syN>f 

X7'f;P^'9 6tCtt$&$tLS, C:CD7-f;l^:5'9 6{4. it 

^ju^'gnzm^^h.h. zcny ■< 9 7 . y^ii- 

9 9Ahmm. :t'<.ryTA71— ATS. ^SfiilHllfSV 
R71~VR74. ffit/tffftJitXnyx^-^-lCiOvsW;* / 

£>n-y\'X7 ^/P^^ffl^JA^OaiSixS. 
[0 082] ^LT. Z.tl^^^yY^^Xy 'iJl'j^^^ 

u-j-^xy ^)V-9^:^t, y -01^99 ecoiii:hiB^^ 
tifi. :^^ryyAmzm!k^i\.x^^^ix. ^(Diatt 
m^ti^T yr Asz^mtx r^-j-^ xy ^ 9 9 iz^^ 
^tih, :L<7)y 9 9\i. ■^^ryy-A'ii^ mn^ 
axx/^yy'y^f.zi: *)^wmmm.^zm^^ixh{><^-^ 
z<r>y <>V9 9 9<r)^i}m'%ti^y ^)V9\9(r>^ 

[00833 'Sr*?, ?|-^ryrA31~A91{i. 
<gA:»3^l^^i^*««*&$ii, ^lKT:^ri: Lxm^^it 

t/c. ■5J^tjtIlISSVR31~VR74{4, M^tt'06 

[0084] LT, y4}V-!^l9\t. lOiJjOVN'y K 

7 ^ /l- tc^^ $ ix. u-^-^xy ^ )V9 4 2<r>^ 

h :fy^m.^ f 423!?J«S|lfi^ S3\<r>mmSL f BltClBS^ 
C:*tJc3i&LT7-<;l'tJ'l 9<0iijS^i^t,Br 

mcry^mzwm^ixh . 

[0085) c-e^ofi&j ±iBtcj3v^T{±, masms&s 2 
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b LT«f&$tlS^T'*S**. Ti-t!^riism^4 OA 
lcJ:>)s S51= "H" (r>t^<r>^. T^n^'5nai$4 0 

[00 86] ^3t, 7^;u^4 2{i. mmim^s3i(Dm 

;>!>'>y:5'4 8$r:7'U-lr-y:5'y;Ur-yr;)&'^>:?i: t 
■Cfi/htt "000 0 0" *»ib;<?'?>'h$:^4&tTt J: 

^tt***?**'!^^^ h Srggi&L-C t J; 
[00871 

[00 88] $^>(c. S^*«/h§<. :*;§^rU 

mil z co^mco-mm^^^mmmx'^i t . 
[^2] ;icr>^m(D-mmi:^t^>mmxSit, 



[113] ^O||Hfl5riiBfl-r-6f^i6i0g0g|l-C'S>l.. 

[04] zco^^rmm-r^t^ibc^mmTh^, 
[ 13 6 ] cD^BMoy-mmi^Fi^mwmx'h h . 

[117] ^c7)||BH$ri»Hj-f^y::y>o^llT'«>^. 

[08] :i<r)w^^mm-htdt>ffmmxihh. 
[010] m9cntm.%'k^-t^wmx'hh. 

[012] :Lcr>%^^^wmthfzib<r)W^X'hh. 
[013] .io^BB€:UiBB^i>/ci^<7)m0-eJb^. 
[014] C:<O5|HHSriiHfl-r«»3ti^>iO^i^0-C^)l.. 

[0151 ^<7m!^i:mm-hfzif><nwmx'ibh, 

11 -Tyri-. 1 2-iailSlaISS. l3-'^mmry 
r> 14 -HiffllllSS. 1 5 Ifcil^l 5Q ••■S=5f-9-ill 
K> 1 6 I iiitXl 6Q -a->'\'X7 17Ii5 
iyfl 7Q---^ffl[HlS§. 1 8--JBmillS8, ISItiit/f 
1 8Q-e[fflKISlHia&. 1 9•••v^'yhV^•X7'^y^':5', 2 
1 -^^fWtrvr. 2 2 -•o-^N-X^^/l-:?. 2 3 " 

mmm^. 3 1-PLL. bs-ag 

C^igia||f&. 3A-MWmm. 3 5-AGC:^|lllfS. 
4 0 - li»lHlSS. 4 0A•••r:^^i/i^!Ma5. 
Jt«aiIS&, 4 2— a— >''?;^7'f/W^'. 4 3 - ;w— 7*7^ 
4 4-'>^ >'H'>=J>-^N*U'-:?igS&. 4 5 - T>' 
KlHllg. 4 6- -5i-J^|llg&, 4 7---TVK|l]ffS. 4 8-"r 
i;^.y^7';U^-,^>.;^,^y^ 5 l--T>'HlHlg&, 52 

••masiii88. s3 -mwm,. 5 4--^>'Hii]gs. 55 

••-f W'x— ^'^ A11~A13— :t'<.r>'r, VR11~VR 



[031 



[015] 
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CMOS difTerential voltage controlled logarithmic attenuator and method 
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Abstract not available for JP2001519613T 
Abstract of corresponding document: US5880618 

A logarithnilc attenuator circuit includes a resistive attenuator In which the series resistors are P-channel 
MOSFETs with gate electrodes connected to VDD and the parallel resistors are P-channel MOSFETs 
which also function as switches. A control circuit (88) produces a plurality of successive control signals 
(VI ,2 ... 10) on the gate electrodes of the successive MOSFETs which functions as switches in response 
to a gain control signal (VGC) 
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